oF MiChg,
N Wiy,
¥ %,

B
5

s MRS

~FORMFACTOR™

A guide to full autonomous
operation using MLTRL -
calibration on and off the - .
wafer

o
o S o
N
P
A

C
o
AR
NN
ORI
O
S

Gavin Fisher

Connecting Minds. Exchanging Ideas.




What is Autonomous RF?

- Autonomous RF system allows all aspects
of on wafer RF test and calibration beyond
initial setup to be carried out without
human intervention

- Involves the intelligent use of

- Motorised positioners to adjust probe
spacing

- Pattern recognition to find probes and
wafer

- Auto focusing evue microscope to gain
Z position data

« WinCalXE™ calibration software

« Velox software

2 @ FORMFACTOR™



The solutions includes:

What's needed?

RPP 504 motorized positioners (Minimum of 1) and platen
adaptors for Summit 12k

Application specific RFA Arm - 67 GHz Coax, N5291A 130
GHz coax, VDI Waveguide using Infinity or DMPI probes

MPX or ECX box used to drive positioners — either type now
with any station (Velox 3.3)

eVue Vision system (handles all the necessary pattern
recognition and focus scans)

Velox 3.x with Auto RF software license required for full
automation

WinCalXE 4.8 or higher

J 7 -~ . % 4 e .:
) WinCel XE 45 - RF Calibeaton, Autometion and Veewing Tools - X 7 -
| e p  Yew Calibration Jools Wizards  Help 4 L » '
: . SO y & T b ¥ {
° ® ° - T . vos 2 3 3
] utorials izards ! R
e y
— Y. TourwinCalandScoWhatsN e | i
=0 r - = —
icrloct EXPANSION MODULE &20. SelUp The Measurement Syst P
4 | H
P s Align Probes To ISS “ }
® e A, e Button RF Calibra
) -
(@ i MeasureADevics
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X " - e
- w < 2 -3
B (( : : — | :
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: N y 2
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What's needed — Shielded system?

 FlexShield™ boot kit - allows
frictionless probe motion in
TopHat

« RF Tophat - for flexshield if dry/
dark / shielded is required and
application above 67 GHz

« Sub67 use only needs regular 8
sided tophat
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Pain points — Probe Expansion

* Probes grow / retract with temperature in X and Z
« Some movement in Y but comparatively minimal
* For significant thermal changes evaluate theta also

« Chuck expands in XYZ as a function of displacement from centre and also
shifts axially

5 @FORMFACTOR“



Pain points - Probe expansion from Ambient to 125 degree
Summit 12k (video)

* Probes grow as temperature goes from 25 to 125 and then shrink
going to 25

6 @ FORMFACTOR™



Pain points — Drift means recalibration

EVM of S12 Autonomous recorrected and first cal corrected ° BI u e de Ita is u Si n g
s Recorrected by Autonomous ca Auto n O m O u S

a— Corrected by first cal

» Orange is same
measurements but using
original cal (system drifted as
probe temperature changes)

7 @ FORMFFACTOR™



How does Autonomous RF Work — Die stepping

* Probes are setup manually by user on a home
device with appropriate placement and scrub
(ideally using optical align markers)

* Velox vision system training learns the probe XYZ
position

« When automating, Velox reproduces original
trained geometry moving positioners and chuck
until tolerance reached during each alignment
cycle

« Autonomous RF difference from DC autonation
(Vuetrack pro) is addition of Monitor step to see if
cal is valid still....If not a recalibration is triggered

m Positioner 1 Positioner 2 ga

Control Bcx

Velox PC

8 @FORMFACTOFF"



ow does Autonomous RF Work — Calibration

Continue
probing

Clean pr_obﬁs Warm probes back Warm probes
automatically , up whilst checking . N back up whilst
(Possibly at Align probes to ISS for electrical Wincal calibration checking for
temperature) stability electrical stability

Wafer #1 @ 25 [C]
EVM Tolerance : 8 [%]

Find Iss alignment mark
Centroid in XYZ

]
L]

{ Move to open area of J
4 I

alumina offset from mark

and Align probes in XYZ
at separate to spacing

plus scrub in X and in line

. »,

!

Make contact and
iteratively adjust probe
position to get to correct
scrub and spacing

!

/
-

Align probes to Alignment
mark and set Wincal
reference

\ / 2 15 -1 05 0 05 1 15 2

x position [um] x10°
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How to setup for MLTRL in WinCal on an Auxiliary site

« MLTRL with autonomous B B s —
. . . L L File Setup View Calibration Tools Locations Measurements  Hel p
Repeatabilty Calibration  Validation Monitoring -
= ISS = I L-J ,_} H 2-Port Multi-Line TRL - @AIign... ﬁISS 48 VNA... L5 Repeatability £5 Monitor
u SI n a n I s u re a n 2-Port Multi-Line TRL Standard Definitions =5 Compute ¥ Validate All LRRM220_252 E .. FTOVNA
g p y Length Model Transmissien Line (thru) @,‘ Ref ﬁ; Setu ﬁ Meas % Edit. Move U Move Down Location... [] Second Tier
t . f t d d L RRM &) 2-Port Mulfi-Line TRL A Standerd | (6] Por(s): 1.2 P g
o Th Compatible AutoCal || St
extension or standar Sl
’ Reflect (Port 1 Open Port 2 Ope Oo ide Val Repeatabiity Calibration  Validation Monitoring

a roa C h [ Line(s) [ Select 240 10 0f 10) vernae Values SHO0AT8A Thry, 1857 Wems || Empy
""" MUnel oo - SPara port: 1.2 (Thru) Meas || Empty
""" Mlne2 o "+ Switch Gamma term ports: 1. 2 {Sitching Terms) Meas || Empty
T T N | I A E Line 3 E Separate Meas Empty
- Autonomous finds correct || i =
______ I:l Line 5 - 5-Para port: 2 (Port 2 Open) Meas Empty
[] " |ne E 104-783A 3ps Verification Line, 155 ¢ Meas Empty
spacing at the alignment || By e
""" [vine7 [ 104-7834 Tps Verification Line, 1S5 ¢ Meas || Empty
o ‘o S-Paraports: 1.2 (Line2) M Empty

mark but any ISS cal

substrate or calibration T e e
approach will work |
e If ISS is known to WinCal =
then all probe and chuck
ok || cancel || apply || Hel

moves in an autocal
performed automatically by
WinCal
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— — — = . Login: Service C:\data\Micro apps IMS 2022 - On wafer Autonomous MLTRL\ON WAFER MLTRL 1.spp
¥ ILORG=OEAtPIBACRCAAALC OA

2 A m &y = = AT s O m @
2

2 Control Center: Chuck

Video — Setting up autonomous for MLTRL using ISS

i . Chuck > Speed Low |== contact j 25.0°C
& Spectrum Vision - ON WAFER MLTRL 1 *

- o X
@ »u

Chuck From Home Pasitioner 1 From Home Positioner 2 From Home
Predefined Positions X

0.0 um -13.8 ym 6.2 um
0.0 um -22.3 ym -3.1 um
“ @ P1 : 7 X 0.0 um -79.8 ym 0.1 um
L 03117°
Material Handling

v & eVue Camera 10x - 2.0
o= /

XY Joystick

/g \
Nl

> D MMM

Z Setup x
=] -

A:100.0
§:250.0

A
R A

4686.1

¥
VY

~
\
v
>

Position From Home

0.0 um
0.0 um

ﬂ WinCal XE 4.9 - RF Calibration, ... - MLTRL1.wcf2.wcf - Calibr...
0.0 um :

© ol KB %BERBs

v

421 AM
ABRDE N Gy, B
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MLTRL Using location manager

o Location M. — X || propene . « Location manager is one of the simplest
O3 Use Algn Hei . and safest means within WinCal to define

Tooltip: [Ny Toottp 1 |
. custom standard arrangement
« Each location has its own chuck and
Stored software alignmentangle [0 | deg pOS|t|0ner |Ocat|0n

| Update stored software alignment angle using current location |

eememaen] [weeese] | * LOCAtioNs can be used for calibration OR

I P (E—— for custom device measurements in test
27 6PS_2 (REF ay [382 |0 [ Leave at separate executive

This station handles all Z and Theta coordinates. Each fenced
zone has its own contact and align setting.

| Add... | | Edit... | Site# |4 ISS_ON_\WAFER

| Eemove | | Remave All | F‘rogramn:l.;tilfzmli‘isrt|oner{s} On Station

| Import... | | Export... | AX 0\ Used Aligned by station
oy [0 |um o Enable aXY

| <% Less | | Help | | Cloze | [ Leave at separate

0K || Cancel |[ Help

12 @ FORMFFACTOR™



Setup of MLTRL using custom locations

ill_| Ad. 3
Calibration - O > an_zlﬂil Fi
20 Sequence » [' View
File  Setup View  Calibration Tools Locations Measurements  Help
L] * H 2-Port Multi-Line TRL - T Align.. #41S5.. & VNA.. L5 Repeatability k& Monitor | 0 Location » Auto Assign
17 Compute Validate All  2-Port Multi-Line TRL DEMO563 = - d To VNA : 3
= 3 ¢ o MR _ & Use a different 155 Structure.., Choose Location.., b
@,‘Ref Jilfy Setup... % Meas lﬁEEdit... 1= Move Up 5] Move Down  [1] Location... [] Second Tier x )
- Use Location Manager... Mark Location as Bad
‘ DAutoCal || “1op ‘ Move To and Measure View
Repeatability Callbratmn Validation  Monitoring ; al 1 ;
i ; 0 Load Measurement From File | Jiew 0.69PS T
B 0.69FS_THRU Meas View Save Meazurement To Eile View I 000000 T
5-Para ports: 1, 2 (Thru) Meas View - 8
Switch Gamma term ports: 1, 2 (Switching Terms) Meas View E Erase Measurement View x = 1268
= Separate Meas View i y o= 0
S-Para port: 1 (Port 1 Open) Meas View Edit...
5-Para port: 2 (Port 2 Open) Meas View
= 2P51 Meas View
5-Para ports: 1, 2 (Line 1) Meas View 0.69P5 THRD I - . .
e S Calibration measurements point to
5-Para ports: 1, 2 (Line 2) Meas View x = 1269 - - -
=0
: the appropriate location from location
Ready
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Its also possible to create a custom
ISS in the same way as Formfactor do
but this is a little time consuming but
good for greater flexibility
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Autonomous MLTRL On the wafer

Autonomous system expects the ISS to be on a separate PR
auxiliary chuck from the wafer a

However its possible for an auxiliary chuck to actually be gl

a region of the main wafer chuck

:.l_._!:| Thermal

(©) Auxsites

-F,

; J) Positioners

To add a site increase the Aux chuck count by 1, restart
Velox and then follow the auxiliary chuck setup wizard

ONLY the new Aux site should be the Cal substrate P

Each aux site has independent theta, home and Z L. Devices
contact Aux site where the R sutosa
MLTRL standards A\ Warrings

i n th iS Ca Se —_:;_:n License Override

Main wafer
chuck — Aux

site 0 e

reSide - AUX Site 4 EE_:,f‘:.CcnfiguratiDn Data

General

Number of AUX Sites 4

Allow Cleaning At Non-Ambient
Temperatures

Open Cleaning Manager

Open Wafer Site Wizard

AUX Sites

Site 1 Setup
Name 155
Type Unknown

Contact Height 5263.00um  Reset

Site 3 Setup

Name REF
Type Clean Reference

Contact Height 5224.57pm  Reset

® On

Open Cleaning Setup Wizard

-

Open Fence Monitor

Site 2 Setup
Mame CLEAM

Type Pad Cleaner

Contact Height  4561.07um  Reset

Site 4 Setup
Name ISS ON WAFER

Type Cal Substrate

Contact Height 4751.20pm  Reset

@ FORMFACTOR™



Autonomous MLTRL On the wafer

& System Setup - X

VNA  Station Positioners Probes Standards PortMap
Step 1: Add Substrate To S)'Sten'l

Rotate Substrate:

|E | Add... || Remaove || Load || Save |

Step 2: Define Stage Position of Reference for 104-783A SN <Undefined>

| Select Reference Structure... | | Record Curren

Step 3: Set Software Alignment Angle for 104-783A SN <Undefined>

Angle |0 Deg Zero Align...

t Location |

[ Use Station Align

tl

Click and hold to drag
and position 155.

| OK || Cancel || Apply || Help

Location Properties >

Label: |REF |

Tooltip: [My Toottip 1 |

Relative Location
[ Relative to stored location

Stored software alignment angle deg

| Update coordinates using curren

t location | | Mave to location |

Prober Coordinates

x 0 Jm
A I

Th station handles all Z and Theta coordinates. Each fenced
e has tsnwnmntact nd align setting.

[w] Enable X
[ Leave at separate

site# [4 | 1S5.ON_WAFER

Programmable Posttioner(s) On Station

X 0o Jum Uses
Y 0 Jum DEnmblexy

O Leave &t separate

Aligned by station

0K || camcel || Heb

15

Autonomous expects a regular iss on an aux
site

One (any type) must be specified kind of as
a placeholder and its reference set to virtual
aux site home position

Reference site for location manager is set as
home also (ie iss home and location
manager home are the same place)

Autonomous is trained as normal and
automation functions properly

If different line set are needed due to wear
a separate cal wcf file can be created that
references the different locations which
would be opened by test exec on demand

@ FORMFFACTOR™



Training Autonomous on the wafer

> . . 2 Login: Service C:\data\Micro apps IMS 2022 - On wafer Autonomous MLTRL\ON WAFER MLTRL 1.5
QE AL 'DUBAOCRCALAC O Ay e g
B = 5 o ,2 Positioner 2 > Speed Low == Contact 25.0 °C
[=] it = s
- S Vision - ON WAFER MLTRL 1 * - X =
Chuck From Home Positioner 1 From Home Positioner 2 From Home ) Wafer Map - C:\data\Micro apps IMS 2022 - On wafer Auto1 - 0O X
@ p =, 0.0 um 0.0 um 0.0 um

Predefined Positions i 0.0 ym 0.0 um 0.0 ym , 3
0.0 um -0.1 uym 0.1 ym <

i TP_I, : 0.3140°

XY Joystick i) eVue Camera 10x - 2.0

/
N

>

i

> D MMM

A: 80.0
Position From Home

0.0 um
0.0 um
0.1 um

| 300 pm

eVue Z: 2068

?

o

e S EE ® Recording Stopped
— S ——————————— Click here to pla

velox patch 49151 OO00BAB7ED.. 172-886zip vCamDesk-... Click here to pla

[‘J_j R - - Shortcut
5 © O m 4 [E &G @ ©) A~ T4 @] ENG 53:1?/‘;(:;2 =]
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Integrating Automation assistant into test executive

- StartAutomationTemperature X does all
this...

« Changes temperature and maintains probe to probe, and probe to wafer
geometry at Separate

« Die soak at end of transition at align height always maintaining geometry
« Checks using VNA to test for electrical stability

» Moves bias probes out of field of view

 Aligns probes at ISS using defined spacings

» Re-checks stability to ensure probes didn't cool down

 Calibrates system

StartAutomationTemperature

-Startdut fonTemperat ur
-StepFirstDie
StepMextDie

* Verifies °
« Takes monitoring data to check system is stable later on =
i ” YES
YES

« Returns probes to wafer Geometry ready for test
« Additional options of this command performs Theta align and sizing

« This command would already be used by Vuetrack customers although
typically they typically don’t do RF

-
s

| 7 @ FORMFFACTOR™



Measuring Usmg Autonomous RF Measurement assistant

sc] Scripting Console

Eile Edit Commands Run/Debug Options Hi

@ logposition(deltat) -
from velox import *

import sys

import os

import time

from time import strftime

showtime = strftime("%Y-Sm-%d %H_¥M_%sS")

[

E- Y N TN

g8 #Variables for script operation

9 fixedwafer=6@

18 dynamicwafer=8

11| fixeddie=@

12 path="C:/data/sails 2@22/"

13 tempoffsettoautomate=3

14  focuspos=GetEvueFocusStagePos()

15 currentcal="a"

16 oldcal="b"

17 recalcounter=8

18| templist=[25,85]

s  total_sub_die = NUMSITES=GetDieInfo()
20 #This allows a test mode or real mode
21 reallytest=True

23 #This sitelist is the list of sites in their test order

Output from mitrl Wafer map layout based test.py =
”~

(3, 6)
Die_number 2 Site_number 2 namedtuple @.69PS_THRU2

2-Port Multi-Line TRL DEMOS66

About to measure Temp 85 Die 2 Subdie @.69PS_THRUZ 2-Port Multi-Line TRL

DEMO566

7563.9,5246.1,6425.6 6768.768,5998.5088,6721.2 168411.832,76748.865,4698.354
Die_number 2 Site_number 5 namedtuple 4.4P5_2

2-Port Multi-Line TRL DEMOSE6

About to measure Temp 85 Die 2 Subdie 4.4P5 2 2-Port Multi-Line TRL DEMOS66
J5A3.09.524R.1.R475. A AATA.F7ARR._5909R_3A.A721.2 1649721 .A11.8AS554.A93 . 4R0OR7 . 354 v

Output from mltrl Wafer map layout based test.. Variables ErrorList Command Log  Event Log

Access Level: Service

Ready MNumber of Commands: 756

B Velos_” - WaferPro Express

File Edit View Run Tools Help

1EmH ©8 @@8BE

Test Plan Configuration Options

S LY

b Connect  Server Link: g

Project Location |C:/data/sals2022)WPRODEMO Browse...
C e Measurement Device Table
s Lot [velox s
{Ne«_sequmce | &l 27 | N wafer_t Il
oe X » | TesthlanView  Device View Measurement Group View

Seq(On/Off) / Temp / Wafer / Di
v New_Sequence

y
=4 Add Measurement Device ~ ¥

~ o =
L X A

\J Hi 27 Subsite Device Device Type Polarity Meas G
v @ Wafer 1 1 B wss03 HE ws50.12 @ DEVZPORT IE ses
® X0-V3 2 Ewsso HFwsso @ DEvapoRT B s
A2 3 Ewsso P 7psso  (© DEV2PORT £ sos

< >

[ vaew Option
[Cetock &7 subsite 7] Device Type [4 Polanty [ Device Info
< >

Meascrement Rest Log

JREmE (s> 2 EX

IZSTIUSS O TSeT Ware T ViaTer 1
12:51:08> @ Loading wafer..

12:51:08> @ Loaded wafer: [Wafer_1] Next wafer: [Wafer 2]
12:51:09> @ Temperature change donefreached 27 degC].

Sparam(Rtn=SPAR_basic_velox) ‘

Measurement Setup View

open
spar

Measurement Condition Summary

freq Start 100.0x26 -]
Qenn 178 ac
L | 2]
Vanable Table Summary
Name (MC1) ;I
Enable_open No
Enable spar Yes =

ement B StartRe

Test Plan is running

Driver: [Prober =Velox,Matrix=None, Chudk=Hicne

Status:  TestPlan Execution n Progress

18

Autonomous RF has few additional
commands beyond regular prober
control

Demo test was with Python but
Keysight Wafer Pro Express is used
also as well as ICCAP or any high
level language

Wincal and Velox remote control
available using existing libraries via
socket connection

Python or other high level
languages using WinCal can act as
test exec

@ FORMFACTOR™



ck video on wafer autonomous temperature run

2 Control Center: Chuck Scripting Console Chuck From Home Positioner 1 From Home Positioner 2 From Home

3/ v File Edit Commands Run/Debug 0.0 um 0.0 um 0.0 um
(€] Rl

S, - - Login: Service C:\data\Micro apps IMS 20 On wafer Autonomous MLTRL\ON WAFER MLTRL
PNEA  mCAAA A
S . Chuck > Speed Low

= contact  J| 250°C

0.0 um 0.0 um 0.2 um
D 0.0 ym 0.0 um 0.0 ym

A @ ."L" z . i 03140°

i mitrl Wafer map layout based test.py

Material Handling

~ import time
* L s from time import strftime

& showtime = strftime("%Y-%m-%d %H_%M_%S™)
XY Joystick

/e \

#Variables for script operation
fixedwafer=60

dynamicwafer=e

11 fixeddie=@

path="C:/data/sails 2022/"
tempoffsettoautomate=3
focuspos=GetEvueFocusStagePos()
currentcal="a"
oldcal="b"
recalcounter=e

templist=[25,85]

total_sub_die = NUMSITES=GetDieInfo()
#This allows a test mode or real mode
reallytest=True

#This sitelist is the list of sites in their test order

sitelist=[1,4,8,2,5,9]
sitespertemp=3

#Initiate coms to Wincal
sys.path.append(’C:\\Program Files (x86)\\Cascade Microtech\\WinCal XE 4.9\\SysBin")
clr.AddReference("WinCalRemoting™)
import CMI.WinCalRemoting as wincal
w=wincal.cWinCalClient()
stat=w.WinCalOpenServer('localhost',22778)
4756.4
#Load default report
v V RESP=w.ViewerLoadReport(path+"DEMO.wrp™)

Eositionikron: Hama Output from mitrl Wafer map layout based test.py

0.0 um !
0.0 um

0.0 um

Additional User Positions

Output from mitrl Wafer map layout based testpy Variables ErrorList CommandLog Eventlog

_J @ o Ready Number of Commands: 44 Access Level: Service

© 9mas N EQRBBE® 6 B
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“VueTrack”™ only implementation

 Potentially every die has cal
structures a user might choose to .
calibrate with but virtual aux site
approach in nominally limited to
single set of standards

« Reset of the home on the virtual
aux chuck is possible and then
regular autonomous will work (for
instance after a die step to the
reference structure)

» There is another way though .... Use
WinCal sequences within the
calibration itself which will use the
relevent structure on the current die

20 @ FORMFFACTOR™



“VueTrack”™ only implementation

1T e O N o e O i

LD

1
2-Port Multi-Line TRL DEMQ35T9 85C wcf - Calibration

File Setup View  Calibration Toeols  Locations  Measurements  Help
J ¥ H 2-Part Multi-Line TRL - Align... g4 155... &VNI
7] Compute @ Validate Al 2-Port Multi-Line TRL DEMO579
@R Ref i Setup... B Meas ¥ Edit... 1=/ Move Up #= Move Down Location... [

MAutoCal || Stop [@)

Repeatabilty Calibration  Validation ~Monitoring

N User-Defined Location (unassigned) Meas Wiew -:3

witch Gamma term ports: 1, witching Terms) Meas WView _31
:5-Para ports: 1, 2 (Thru] . Qe e )
>
S-Para port: 1 (Port 1 0y =quience
S-Para port: 2 (Port 2 O Location ¥
S-Para ports: 1, 2 (Line Maove To Eecord
S-Para ports: 1, 2 (Line . locati
Measure Only System
Maove To and Measure incomp
Load Measurement From File combin
5 M
Save Measurement To File == Fe
menu £
Erase Measurement of wal
-
Ready

Edit Measurerment

Before Measurement

Prober Actions iy

Category

Sequence  THRU1 -

Measurement

[w] Perform Standard Measurement

[ Use Report
Post-processing Report Filename:

[ Use Sequence
Category |<N|:|ne: - |
Sequence| v|

After Measurement

O Prompt
Category  <Mone> -
Sequence -
CK Cancel Help
21

« Standard has no
location associated
with it

« Instead the
measurement is
edited such that a
sequence is
performed prior to
measurement
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“VueTrack”™ only implementation

| Sequence Manager

File  Edit View Window Help

B= P Il > sequence Context: ~ Show Context Window |15 45 | 5 [ B
A {0 @ P
(= Calibration File — EE &=l
Ii' Coefficients 2 Pr,{:berCnmmandF{espnnse = PruberSBndEriE. v Gt
-z GPIB Actions 3. Delay (3000
Ii' Math 4. ProberCommandResponse = ProberSendSnng ("MoveChuckContact™, Fals All
E. Miscellaneous Co
EIE. Prober Actions En
----- i 27PST Err
----- i4 2PST Ex
----- i 4.4PST_1 Re
---- ProberMoveTolss Str
?[ ProberMove ToLocation Str
?[ ProberSendString v Ini

..... i SFPFRATF

Sequence has prober command for movement to Subdie 1 (Thrul)
Subdie tool in Velox automatically handles probe and chuck movement
This approach DOES NOT automatically test for drift and recalibrate

It does not dynamically adjust the the probe placement at reference but is recreating the trained

geometry. It is essentially a work around but does work pretty well

22

@ FORMFFACTOR™



“"WueTrack”™™

&
7

) “

only measurement run

0.0 0 O
D.0
D.0
D.0
a . [ bainte |
= a 2 s o) He

A 4 4 H
o
o WE
-

ExecuteCleaningSequence()
| MoveChuckSeparation()
62 StepToDie(die_number,®)

73907.03,112343.909,4703.295
Die_number 2 Site_number 9 namedtuple OFFSET_OPEN2
2-Port Multi-Line TRL DEMOS75

About to measure Temp 85 Die 2 Subdie OFFSET_OPEN2 2-Port
Multi-Line TRL DEMOS75

7560.7,5235.0,6428.3 5484.077,5990.739,6733.7
71935.632,113615.354,4703.295

TESTING COMPLETE

23

o app On wa onomo R A pp
onta
) p
a om Ho ositio om Ho ositio om Ho ds  Help
0.0 0.0 0.0 ‘E[% w%_k 6 E
0.0 0.0 0.0 =~ o3
ions  Locations Summary More >>
0.0 0.0 0.0
0
0 950
bdie Canva
|
File Edit View
>m|aunp
ActicX (ThRu[¢ ¥
A1 s
i 2. ProberC
F 3. Dell
o |
+
v
<>
(&)
File Setup View Calibration Tools Locations Measurements Help
* | 2-Port Multi-Line TRL - @ Align SS... 48 VNA.. = ability £ Monitor
17| Compute & Validate All 2-Port Multi-Line TRL DEMO575 - # To VNA

@ Ref 4 Setup... @ Meas [FfEdit.. £/ Move Up §= Move Down [ Location... (] Second Tier [] Use Align Height

==

Repeatabilty Calibration  Validation Monitoring

[ User-Defined Location (unassigned) Meas View
Switch Gamma term ports: 1, 2 {Switching Terms) Meas View
S-Para ports: 1, 2 (Thru) Meas View
S-Para port: 1 (Port 1 Open) Meas View
S-Para port: 2 (Port 2 Open) Meas View
S-Para ports: 1, 2 (Line 1) Meas View

S-Para ports: 1, 2 (Line 2) Meas View

Ready

(¢]
P1 BN
G

Record and name a custom

location

EN P2
G

or check if

System Setup has an

incompatible Probe-ISS/CSR
combinati

See Main
menu for
of wvalid

combinati

on by mistake.
Windeow's Tools
Viewers
probe-ISS/CSR
ons.

=

Nl
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Summary

« Autonomous RF works well with MLTRL either off or on wafer

 Off wafer using existing ISS’s is easiest but this loses the benefit of the
reference plane being at the DUT

» Best on wafer approach uses location manager which is simple to setup but
will need re-referencing if there are cal structures on different die required

« Other approaches using sequence tools within WinCalXE are possible

24 @ FORMFFACTOR™



